Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 

(1 1 publication number : 08-3251 96 

(43)Date of publication of application : 10.12.1996 



C07C 61/12 
B01J 23/44 
B01J 23/46 
C07C 51/09 
C07C 51/56 
C07C 62/12 
C07C 62/24 



(21 Application number : 07-158471 (71)Applicant : NEW JAPAN CHEM CO LTD 

(22)Date of filing : 31 .05.1 995 (72)Inventor : ITO MUNEAKI 

YOSHIDA YASUHISA 
ITO HIROSHI 



(54) PRODUCTION OF AUCYCUC POLYCARBOXYUC ACID AND ITS ACID ANHYDRIDE 

(57)Abstract: 

PURPOSE: To industrially and advantageously obtain a ^^^^ii^J^^^^^ j| 
carboxylic acid useful as a raw material, etc., of a solvent- vS^^^^^^^ 
soluble type polyimide in high purity and yield at a short 
time by carrying out hydrolysis of an alicyclic polycarboxylic 
ester in a specific solvent. 

CONSTITUTION: (A) compound of the formula, R100C-A- 
COOR2 {A is a group of formula I (X is a single bond, CO, O, 
etc.; R3 and R4 are each H or an alkyl) or a group of formula 
II [R5 to R8 are each H, CH3 or a group of COOR9 (R9 is 
R3)]; R1 and R2 are each R3; on or more groups among R1 
to R4 and one or more groups among R1, R2 and R9 are 
each an alkyl] is hydrolyzed in (B) a water-soluble, aprotic 
and polar solvent [e.g. sulforane or dimethyl sulfoxide], 
having 120-350°C boiling point, which is a good solvent for 
the component A and a poor solvent of an alicyclic 
polycarbonic ester which is a hydrolyzate of the component 
A to provide the objective compound of the formula, 
HOOC-B-COOH [B is a group of formula III or a group of 
formula IV (R10 to R13 are each H, CH3 or carboxyl]. 
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(2) 



1*88^8-3 2 5 1 9 6 



m&mi] (i) Tasnsiiaisc^u*^ 

jp^Kxx^^&Sfit+TUnTK^bT-jea; (2) t 

gg^ltl 2 0-3 5 Ot: (7 6 OmmHg) 

x>*<x: 



R'OOC-A-COOR 2 (1) 
[St*. Ate-j&ie (a) XBHRS (b) Tm^tlZ 

fflsasBu^^^^Rass^-r. r 1 . rmsw— x»* 

Mbi] 
O R 3 

( a ) 

O R 4 



esc*, xfi*a^ -co-. -o-> -CH2-. 

-CH (-CHs) -Xtt-C (-CH 3 ) 



R 5 




R 8 



[jt*K RK RK R\ R'ttl-XliWot, tK^ 

xte7;i^;uS£^-r- <au r 1 > r 2 . R 9 ©wrn 

HOOC-B-COOH (2) 

Bte-j&iS (c) Xtt— «5£ (d) -c^sn^ 

Mb 3] 

O O H 

K*. XttHHSC (a) TIEmUfct^OTab^c ] 
Mb 4] 

R 10 
R 1 3 

[SC** R 10 . R 1 1 x R 12 . R 13 ^— Xte^&^T. 

[»*^2] -»sc (3) raan*3jr«R#u*;i' 

T»c»»IxT3J«**U*;P*>IIxXt-^*#. *h 
llDS»UT«**ftLT»^:— «sc (1) TS3n*IB8B 

HOOC-D-COOH (3) 
[JC*. DttHRSt (e) X»-JBA (f) -C^£n£ 50 



sfc^-r. fflU R l > R 2 x R 3 > R^Vifn^Hl 
Mb 2] 



( b ) 



Mb 5] 

x>-oc: 

Xte-j&:£ (a) TfB^bfci:^0T$>^o ] 

Mb 6] 



R 10 




( f ) 



R 13 



R 10 , R !1 > R 1 2 - R 13 «— «SC (d) TfB^ 

2 X^S*^ 3 \zftWL<DBSmj£& u 
^ D^i/;i/-3, 3* . 4, 4' h 7*;W>K7M;i/ 

h 7 * ^# >» t;^;px ^ n is)V>r 

h>~3, 3' ,4,4' --T" h 7^J^>^7WibXXr 
5^£> n^\^^>;l^^^>-3, 3\4,4' h^fcJl' 
#>S7M^XXfJk X^U^>-4,4 f - fcfX (1, 

7)V*rM > A^-frk KP7^;l/87M^X7fJk 
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3 

1, 2. 3, 4- as\*-&>7- h 7fi))stf>&7)l' 
^xXxJk 1, 2,4,5- v^a^=Mf >t- hytJJU^ 

7^;i/87M;i/XXfJk 5-j*^;!/>'^n'V*lJ-> 

-1,2,4- hU^;i/^>^T;u^JUxx^-;k 6-><^;p 
3-^^;i/->^n^it>-i,2,4- hU*JHt> 

K7J^JPXXt;K 3-*?;l^*OA>:fr-9->-i,2, 
4, 5— f - h 7*M>B7J^^XXrJl'Xfi3, 6- 
^jUi^ U^\^>-1, 2, 4, 5-^ h ^;*7;^#>^yJ^ 
^;^x;^;^^&31^f;^t^ 1—4 <D\,**?nfr<z>m&wz 

^xjv**^ HT»*ai*3B i~5 ©^rna*©B# 

JHJCBB«©1BSRS:#U *^#>BB©Bift*tt. 

[b*b 7 ] m&m i - 6 ©v>ma*<&w#JEKE« 
obbsk* u *;u#>B£»*M»-r* c t twnt-r 

[9mo>mia:K9i] 

[OOOl] 

«*-r*. ) ©BiKwsicBr*. skbb5C#u*;i< 
bTWfflfc**ra&*. 

[0 0 0 2] 

ViT^cBflsbTBHISCsRUAJHS^xx^**. * 
^T^KBISS:3j?U*;i/3H>Kx^^S:JD7K»*bT 

BWfr*B8BSC3pu*;i/#>K*»s*«Mrxicstt 

jm^iC* U *;M*>B£WcK*BBbTBBa#U * 

[0 0 0 3] 5B»^tt, ^7x^-3,3' ,4, 

4' -5" h^^M^Sfh^^^XXfJl'SPy^A 
il^f^T*MlTyy^ n^^-3, 3* ,4,4' 
-f h7*M>8fh7^^XXrMf, 

^0^3/^-3.3' ,4,4* h ^#;i/#>^£#. 
X. '£\Zz;is2U'\*is)l>-3, 3', 4, 4* -^h^^M* 
>B£K*BBbT>^* 0^*5/^-3. 3\ 4, 4' -T- 



(3) #i?8-3 2 5 1 9 6 

h^*Jl/*>K— «I*«&»T^S (Wl-9 6 1 
4 7*» . 

[0 0 0 4] bj^bft*)^ *«91#e^cJ:*«N©j|6 
-5 T«+»ftR*a«3W» 6 tltt H £ £ 5 

Ji-C$)^>o ^iSIC. ±8H*fttt, XBWKBSSCtf 
U*JP#>B«<OBJfi^tta:bTtt, N. aktOAWt 

[0 0 0 5] 

* >BBoBB«B ftBft»tt*«BT« ct^i 
[0 0 0 6] 

WIS*»t5&ft©*IB *BB#Sfi, ±fBHM 

3* ,4,4* -5 s - h^^^^>^-r- h 7X.X^)l&1}Q7kftm 
ltyy^o^yJl/-3, 3' ,4,4* h 

*fi££SUB-r*c ^eco^m. r;p*u*B 

[0 0 0 7] #BW»eii. 3I*K< ±12 
Btt««(Z>SS*tt. itUc f>^>^7 a ^->;p-3, 3' , 4, 4' 

■*©BB*#U*;U#>Bxx5 1 ^©llP*»Bte 

^^Tt>*j»-c*«ct*A^ieb, 3^^s»afcs^ 

[0 0 0 8] ip%, *BBfc«*BBSC#U*^>B 

#>BxX^;i/&SK*TJD*»#bT--«a: (2) T 
*$nsBBSC2RU*JI/3K>B*»j6"rsiclRb. Mi» 
SitlT 12 0-35 OtOM (7 6 OmmHg) 

u igi^^u^w>ixxf;KoMi^^ 

T. B.-3BBa#U*;U#>Bfc»bTttJt*B"C** 
*»tt©#^Dh>fti8IBIM^-6 (JUT rinj## 
#xej t^oo ) ^^itn. 

40 [0 0 0 9] 

^OOC-A-COOR 2 (1) 
[5t*, AI4-BSC (a) XttHKSC (b) Tg^n^. 
BBa*U*^#>BB»*iK"r. R 1 . R'ttl^-Xtt 

[0 0 10] 

Mb 7] 
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C O 0 R 3 



X> x <T 

-ch (-chs) -xtt-c (-che) [oom 

$^f 0 {IU R 1 » R 2 . R 3 , R 4 OVi-rn^-^£A±* 

R 5 



[^C^, R 5 , R 6 , R 7 , R»«WI— XttSfcoT\ ** 

^f;Hx«scooR 9 &st, rmmcSsib^ 
xtty^+^ss^-r. <su r 1 . r 2 > R 9 ^v^-rn 

[0 0 12] 

HOOC-B-COOH (2) 

Bti— (o x**— «sc (d) -casn* 

Mb 9] 

_coo„ 

' A v^ ^-^C O O H 

X«-«S: (a) TffB^Lfci^OT^^o ] 
[0 0 133 
Mb 1 0 ] 



R 10 




( d ) 



R > 3 



[SC*. R 1 0 , R l 1 , R 12 > R'MiH-Xtti&oT, 

[0 0 14] *5BWIC«*IB8IISC*U*^#>BxXt- 
j^LT> yy^DA^yJl/-3, 3' ,4,4' 

;i/x— T-;i/-3, 3' , 4, 4' - y- h ^ tj >^T ;i^;ux 

XyJk iti/ZU^^i/fr* b>-3, 3' ,4,4' -J-Vv 

-3,3' ,4,4' - fh7^^>i7M^XXfJk X 
^Uy>-4,4' - (1, 2-S/^D^\^it>v ? ^;U* 
>S7MJV) . ^OtfUf>-4,4'-lfX (1.2-5/ 

U ^^*>^y;i/^l/XX^Jk 1, 2, 3,4- 

-*>y h >i7J^;l/X7fJk 1, 2, 4, 5- > 



u^^y^^rti )Vtf>&7 MJUXfik 3-^ 

\tU7*)l>Wt7)\,*)VXX : r)l>* 3,4,5,6- 
y h ^ ^ t Ho 7^Jl/i7JWl'XXfJk 

5- ^Ji/v^ p^*>-i, 2,4- h y ^;v^>^r;i/ 

a? ^il/XXxJW 6-^5 1 ^D y \^>-l,2,4- MJ 

#ju#>^T;i^;i<xxy;k 

>-l,2,4- hU*M>B7WXXf^ 3-*5f 
Jk>^P^>-L2 > 4 J 5-fh7^i^>^7W 
^XXyJk 3, 6- >*;*^;i^>£ D^1t>-1, 2,4, 5- 

T- K7*M>87;wi'XXf^^^$n5, 
[ooi5] **wtc«*ffiiBSC3Ru*;i/#>»xxT- 

ia-r^^a*-?^* fiP"^. — (3) T^^n^>7? 

*5o ) e 

[0 0 16] 

HOOC-D-COOH (3) 
[j£*, Dtt-iRS: (e) Xtt-K5£ (f) T^^n^> 

40 [0 0 17] 

Mfci i] 

x>- OC: 

[55*. XWMRit (a) TfEmLfc£*3DT&3<, ] 
[0 0 18] 
Htl 2] 



50 
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R 10 




( f ) 



R 1 3 



R 1 0 , R 1 1 , R 12 . R l3 «-^ (d) TIB^ 

[0 0 19] -J&it (3) T^SnS^SSsRU^JU* 
>itLT 4 t:?:i:XJU-3,3\4,4' -x 

h^#JU#>^ t*:7x-^X— ^Jl--3, 3' ,4,4' 
h^#;i/#>^ ^W7i; >-3,3\4,4' -fh7 

#;w#>K, tf;7xx;uy^>-3,3\4,4' -^h^* 

X^'J^>-4,4 > -fc'X (l,2~^>if>v 
#Jl/#>&) , ^Dfcf U5^>-4,4' -fcfX (l,2-^> 
if>^*JI/#>K) . y^Jim. l,2,4-^>"tf> MJ 
*^#>B, l,2,3,4-^>if>^h^*;i/#>^ 1, 

2.4.5- ^>if>^h^#Jl^>^ ^>if>^\^1t* 

z-*^)vy?)vm, A-*T)vy9Mk. 3, 

4.5.6- ^h^^ * JVffi, 5- y >if > - 1, 
2,4- hu^;i/^>B, 6-^;i^>-fcf>-l,2,4- h 

3-y^P^>if>-i,2,4,5-^h^#;i/#> 

3, 6- 3>*^;i"*>1f>-l, 2,4, h7#JM*> 

B&£#«i*2n*. 

[0020] [xx^JWbxg] ±Ba?«**u*^# 
ft, -***xtt=***30^tf ens. 

[0 0 2 1] 3BU*;i/#>»— **«i:bTtt, 
ft^^Ktt. 1.2,4-'<>-tf>hU*;P*>H**** 3- 
*^)Vy$ )Vm$k7k%Q. 4- 2 MIMkfcfa* 3, 

>-l,2,4- hU*Jp2R>««l**. 6-^^;U^>if> 

-1,2.4- mj#;w#>»&*«k 3-y^;u^>if>- 

1,2,4- h U *^#>B«*W:fjWI*$ns. 

[0 0 2 2] *»J*^#>8i:i*fti:brH k'7i 
X^-3,3\4,4' -T- h7*;P#>S-**«i, e^x 
x;ux-^;P-3,3* ,4,4' - fh7*^>8-« 

ft> ^>V7x;>-3,3' 1 4 ) 4'-t h — 

2S7Kft> tf:7xx;py^>-3,3\4 ( 4' -T- K7*;P* 

>»X«S*«K X^Uf>-4 ) 4'-fX (l,2-^>"tf 
>> ? ^;i/^>K^7Kft) , 7 P DtfU'7 i >-4,4' - tfx 
(1,2-^>1?>^*^#>K«*«) * 1,2, 3,4-^> 

ify-f-h'ytfji^ym^nyK^}. i,2,4,s-^>if>5 L 
-^h^#;v# 3,6-v^;i^>if> 

-l,2,4,5-^h^^;U^>l?-^7Kft^:^:^0ij7K$n 
S. 

[0 0 2 3] #'J*^#>8E«*ft^LTll ^>1f 

>^\^t^ >8£i*ftj^ $ ns . 
[0 0 2 4] JBKlS7;ni-;ui:bT«, 



(5) 8-3 2 5 1 9 6 

2n. ^ffMKtt. *9J—)V* x*y-;k i-:/d 
/xy-;k 2-:/n/xy-;k 75;p 
tao— ;k ^^a^-y-y-^^^^n, *t 
fc**y— jk x*y-;k i-yD/v-;wti 

[0 0 2 5] fliaSKT;W3-;KD3@^StbT^ XX 
i0 ;P^«*L»-5aT?»ni*»lclBffi3n^:^. JWfcMfc 
[0 0 2 6] **fl:XSTffi'5iBffi«BJcia»"C*-6» 

[0 0 2 7] XXfSMbK*ifiS£bTfcL 10 0-2 

8 or#«ssn, »fc 180-23 ortfjfexsn 

a? So 

[0 0 2 8] ««&fflO^^TXX^;Kfc-rsctJrJ: 
IS £fx 5 C S 75: ©*IjSC3*«» £ ns» 

[0029] xx^;wt©s**Ha*siJ«-rs^stt 
77x«hbT«, **fc£a*w^<*n*. 

[0 0 3 0] KlKBIBtLTH 0. 1-10W^J 
50 tt, Wlt)XXT;Kk^7tL«6^^^<, s 

isirtft^^xx^i^ttta^xx^wttt^oa 

[0 0 3 1] [**ftl81 xx^JWbSfcoS, #* 
Yb««£tfc&*. **fts**ff3. 

[0 0 3 2] *^JR***ft»«i:bTtt, *MflSllMR 

«:ga»-r-6fc«)ic3i«ffiffi$n*fi#^, ;i^x?a, 

40 [0 0 3 3] ^5a#tLTfl 

>&£?m^2nso 

[0 0 3 4] MiCOiMtlTfl ft^MST 
0. 1-1 011%, ffgb<ttl^5tt*jPJtS2 

nso 

[0035] »tcis)t$n*r, -^cotk^ 

[0036] *mitMi&<ommm\z. 

50 >Kxx^CDaS^^^®j8offl^fiic<J;oT3Sfi: 
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JMCttU 0. 5 — 2 OM%#0y^£n. 1-511 
[0 0 3 7] **ft;E««f©Sl«i:LT, XXrMt? 

[0 0 3 8] TKtottrH 2-2 0 0kg/cm 2 G# 
m^Zft. jff^l<«2 0— 1 5 0 kg/cm 2 * 
^JE^^2kg/cni 2 G^^)S'&lC^ RfB»mtfi&<tSi 

**EE*#2 0 0 kg/cm 2 G£«A.*»&K:tt, 
[0 0 3 9] #SWfcBHtttl/TH 6 0-1 7 Or 

#*M^2n. loo—is ot:MiSdn^« ej& 

[0 0 4 0] £©J;3fc#*ffcEJfc*fr<0»e\ 
JE*«fW«0. 5-2 O^TOST^^t^o S 

[0 0 4 1] — a?»*l*U*JV#>»©**XX 

#3£91©*n<* x^tMIS t-tW:«< 
D . ±fBgP^XX^;Kbfett, *5Mb£#K:Mfc*x;* 

[0 0 4 2] JE«a, ««&»ifl»f^JCcfcDlHliRL. * 

[0 0 4 3] [iU7K#fl?Xg] J3i31iW U XX^KDJW 
Hfft<D«tt»«4:*atfilMK©«*linA, JD 

[0 0 4 4] *XHlZff*8tt»tt£tt* 12 0-3 5 
Ot, »*b<ttl 5 0-3 0 OtOM (7 6 OmmH 

g) *^ru SRiB»s:#u*;^>Kxx^;KZ)fi8 
JK-rsct^T?^ H»IBTliP*iHI»«T*Ct3*«Pl 

[0045] ^/i^iMitttn x;p*^> 
,6 2 8 5t:) . s^^i/X^**^ H <»J&1 8 9 

«C) . N-^^^tf D U K> 1 9 7 - 2 0 2 

#a> saw: n* ii«l<U2 ia±©sK^s 



(6) »i¥8-3 2 5 1 9 6 

10 

[0 0 4 6] fflt^ffittgftttoaiCWJCffllStt^t^. 

11^4? U ^J^# >gXXrJH:M IT 2 0-2 
0 011%, ^L<fj:5 0-10 0li%T^o 

[0047] mwzm7L2>7k<D&\*.mzmm*ui<\ m 

[0 0 4 8] l^^MIiLT«10 0t:-18 0 

tr, #£L<tei i or-i 4 orr^^o 
[0049] m*ttm(DMm£i>x\** mm* m&taz 

tomato p- b)vx>xj^>m. ^)V7.)v^>m 

u E<o^mm &m ^ £ n £ ^-e^ & . 
[0050] mKottffla&wicMHia^ir^. a*- 

l!iI^U^;W>^XXTrai, 5-2 0 011 

fflfi^^t, &<D*mz&zMm»3k<D®m*mx.* 
[0051] frfr&&#T-vm*&M*ft5£* a** 

2 — 10 WrlBT?lni7kiWIPtt^JISt"*. 
[0052] coi^^LTwenfcifiaaiRu*;^ 
>K«, mmmffa\zmm-?$>z><o°v* vfm-r^mm^ 

to<Dj5mz&r)mm?z>zit&*v&z>o mic, 

j» i*-rscii:-csft*<fc<i»*sns. 

[0 0 5 3] %t>nfcm%£&$: 5 — 10 OmraHgCDMH 

t, 60-10 ox:\zmmvx^m^^^ eaisctfu* 
[0054] iBSRiC#u*;p*>K«**tt, »fj£©ffi 

[0 0 5 5] [B35ixg] ffi9RS#U*;P#>»£R* 

[0 0 5 6] «JETiCUP}R-r**ftTtt, 3 0 

-1 0 0 mniHgCOMJETT 1 8 0-2 2 CCcOfiD^frT 
K 1-5 »:tTiffl^^» £ i**T?#*. 

[0057] **BBtc«fc*;(rtrrau Baia^u*^ 

#>^iSSIfBtc^LT, a^r. 5-2 01M, 

K«8-i 5 mft^^MTK^^^jdpx., i - 6 mm u 
77«^xu *^-c««»aaufca, s»-rsiit^ 

[0 0 5 8] £A±. *58Wi:«^ftiIg&ita« L 

50 Tmm?z>zt\z&Q. B»^rsB»sc#u*^*> 
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[oo5 9] nzntzmmtt 1 )* 

£4Ra>SA tit 5 'bflMB pJIET* S . 
[0 0 6 0] 

[0 0 6 1] SSffiffll 

5 0 0mlO«««l*««#*-h^U-^Kbf7x=^ 
-3, 3\4,4' -^h5*;l^ 2 0 gW^ 
^;-;P8 0g (Z=9. 3) *tt&*. MS2 0 01C 

ftgi: 5 li«;i/r-^A$fij|$itfc«8 1 g£8sJn 

U tK^SJE* 1 0 0 kg/cm 2 G. MSI 3 0t;T*^fl:£ 

(UVftt T»ffUfci::^ ^>*if 

SUBbfc. X> ^^D?h^77^- (GLC) K 
cfc*#«f<0*6*. ^S^n^;>;U-3,3\4,4' -^h 

[0 0 6 2] MfltWMfc i?zsS7W\*is)V-Z t 3\4, 

7>30 g£;tjnAT^^n^>'JI/-3,3\4,4' - J- 
h7*^#>8f h7^f;PXXT^S8*$t, *3 

0 g <t6S^7 g^Jn^-> i 3 o < ctsnfiblHi*»**fT 

ofcc 1 0 g/h(Di8KT?SrFU Sttrr**4>0> 

**/--;i/<D«£#SrU sn*»»R**iS*bfc- fin 
*»«**JifTT*iwaor«»3&««ra-r«. sat-** 

jsb^p at»]UT#fe*sa*3isizKi5febfca. 

JE*3 OmmHg. M8 0*CT8)Sb, Vis? W\3cis)V 
-3,3* ,4,4' -fh7*M>8l 8. 2g$r.#fCo 
[0 0 6 3] »SI«*BlO#»fc3 0 Oml^XH^^X 
3 i!±|B-(?^ <E> tlfc is z/? n^zsJl-Z, 3', 4, 4' 
h7^M>Sl 0 gti*»8l 2 Ogt^ft^ 

1 5 Or^ffi^lCAtl. lWW^tfco 
[0 0 6 4] ^CO^ «H5««£fir^ 

ZitZLZ. afitefi^WfflLfc. £©8»ti«WU * 
1 OmgHg, fi«9 0tT2«fWe»LT7. 

Na> F e^:^^J|co#^E^J6bn^ofco 
[0 0 6 5] S?J£0iJ2 



(7) #|f]¥8-3 2 5 1 9 6 

Hffitil 1 ch^O^-- U-^IC 1,2,4- ^>-tf> h 
U*J1<# 3 o gR^^y-;w 0 g (Z = 

4. 7) £tt&2K M2 2 0tTlfflXXfJWk^ 
fro*:. CKDgjRlC«SSlC5ma%;^-^ASrfi» 
£l*fctt«l gtiSiDU y^m&ti 1 2 0 kg/cm 2 G, a 
gl 2 OrTTK^k^ffo^o E«B#W2. SUtP^T* 

[0 0 6 6] S*iK*©Stt«a»J^n»>Att«*» 

io »u K*«&uv«-e»«fbfci:c:^ ^>-fef>l£<z> 

1, 2, 4- h >J >B h U^^XXrJ^Sf^ 9 
7. 2%T&o£o 

[0 0 6 7] ttjKtt9k«L SKMl tiil:LTy^n 

2. 5BSnBT*Stl&<frD* jD*#*Ptt3aSbfc. 
V>T\ »BUbT»fettft&3[sI*«cU JE*3 0mmHg. 

a? MSCCT^i^fr^ y^n^U->-l,2,4-h 
U 2 8. 5 gtiftfc. 

[0 0 6 8] Mf^0Wfc3 0 Oml^XSJ^X 
3 fc±BT»£tt&>'£ D^-S-V-l, 2,4- h U 

1 0 g ttTKii 1 0 0 g i^ft^ 15 or 

[oo6 9] tmw&*ft^ m&&wcfc^ 

EE* 1 OmnHg, M«9 01CT2RfW«:«bT8. 2 

[0070] mmmz 

-1,2,4- hU*^>8**«3 o g»w*y-^ 
70 g (2 = 4. 7) £tt&** 1^2 2 0^1^ 

xx^;Mb£fTofc- ^o^^fs^tc5Mft%(7>^ 

7^^A&fflltS-e:fcJ»«l g£*S0U tK^JE^I 2 
0kg/cin 2 G. Ml 2 O^-CTK^b^fTo^o RiBKr HI 

mW*ykM1&Wm<D 9 7 . 2%T^o^Co jR>B«+©«tt 

«^3BUTV^CltsaBbfe. X. GLCtCcfc^^flt 
©^m. 3-^^y^n^U->-l,2,4-h'J^M 
>^hU^^JUXX^;V^)MSH8 6. 4%-?&^fc« 
[0 0 7 1] SttSlltlty^^Jl^ 

;p^>/7 a^^+f->-l,2,4- h U *;^>^? h u 

xx7-;p©inj*»l*jRj6*fTo/s:. Sttrrs**/-^ 

50 ^V^T. «33UbTSfciBa*3IeI*«cL, E*3 0mmH 
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-l,2,4-HU*;i/*>82 4. 6g^c. 
[0 0 7 2] #Sl^£IfcD#tt£:3 0 Oml^X^^^X 

[0 0 7 3] H5S0iJ4 

JW5g (Z=2. 7) £fti£2K M2 2 0tTm 

* 1 0 0 kg/cm 2 G, Mil 3 0 'CTAXftftff r>Tz.. R 
*«iK«ttJ!S**«'Ka<0 9 8. 1 %T&ofc<, 

7k*ftR*tt%<SbT^*ili:*«KbJfe:. X, GLC 
fc<fc*#ffr©*S*. y^D^>-l ( 2 ) 4,5-fh7 
^;i/*>KT-h^^ r ntf;pxx^^S«9 5. 9% 

[0 0 7 4] M^^> XKflll <h[3«tcLT'>^D 
^\^1J->- 1,2,4, S-Th^iJ^^rh^^n kf;!/ 

^L/to *V*TT* *»JLT»fc*Sa&3lHl*ttb, EE 
^j3 0mmHg, i£8 0t:TRJK&fTt>* >'^D'v^*tJ-> 
-l,2,4,5-fh7^M>i2 0. 5 g ^ll/co 
[0 0 7 5] D#»fc 3 0 Oml^X!^^* 

n^±fBT#^nfc->^P^\^^>-l,2,4,5-5 : - 
#;1^>&1 Og&ftii*. mffiM2 tH«©*ftT* 
»^nfeefiJB«*E£* 1 OmmHg, MS 9 0 

tT2^rmim 6. 9g©»a&»fc. 

^^IfKMLfc^, Na, F ete<h*<D&M(D# 
[0 0 7 6] 

HUS^J i tH«o*-h^i/-^K: y <>*/7xy >-3, 
3\4,4' -^K^*;^ 2 0 gRW^y 

-Jl/8 0 g (Z= 1 0. 0) Wklg.2 OOtt 

&%o)UT~vi*&m&2ttmmi g^ssirau tk^ 

JEE# 1 0 0 kg/cm 2 G. MS 1 3 0^ TTk^fc^fTofCo 
RlSfirM4I^PflT**©»flX^»±Lx. -e^^^TK^^ 

««ttaai**»iR«<z>i o 2. 5 x-v&ifco fcf&m 



(8) 4#P!¥8-3 2 5 1 9 6 

GLCJCfc -6 >^>* w\*is)],{r h >-3, 

3* , 4, 4' -T- h7#JM*>»T- h^y^Ji/XXT-^co^fi 

[0 0 7 7] MtLtp- h;UX>X 

^ JUr h > - 3, 3* , 4, 4' - T" h 5 # >R<f i- y 

y-^«^6«p^T^^n^<^D, Jn*##fcJ3S* 
Lfco #CV>T. »MbT»fclBaS:3Iil*ftU 3 

h>-3,3 , ,4,4 , -rh7^W>^17. 6g$# 

[0 0 7 8] ifBT^^n^^i/^n^v;^ h>- 

3,3',4.4 a -^h^^;p^>^ i o g&^mmi tmm 

©ftft-e**ft:bfc. #£nfc£ft&il£ffi2> 1 OmmH 
g, IS9 0t:T?2©ffl8:Stm 7. 6gOjgH£ 
#fc e C©ea&K^aft*»*fbfclS*, Na, Fe^ 

[0 0 7 9] Jt«*J 1 
a? ffiraoxx^WkR^b^^^ttllMWl t*<n 
-®*fl=T**fc**KLfc. totem* EJK*KI7Rr 

[0 0 8 0] SlBft+^SttKm^^x^AftfeflESa 

5%T^ofco GLC«C<fc*#*r<0«** 5?5^D-V* 
is)l-3, 3' ,4,4' -5 s - h7*;P#>Bf h7^fJl/X^ 
tJ^M«3 8. 6%T£ofc«, 
^ [0 0 8 1] Jt«09 2 

1 t^««CLTXX^;Wbb, #^T1 7 ot;-e*SHk 

[0 0 8 2] lt«M3 

3 0 Oml^X^^XDK^SSfcl 1 
T^L^^fy^ n^\^^U-3, 3* ,4,4* h^tlJl 
#>ifh7^^XXf^2 0g, /KlOOg&M 
82 0g$ttM, 2 0»Wia«Sbfc. 2 0«rBB»©Hn 
40 Lfc LC*>, 25. 3XT&ofc. 

[0 0 8 3] tt««|4 
#^£J&9#tt*:3 0 Oml^Xffl^Xiafc^JSWl 
D^^>;i/-3, 3' , 4, 4' - rh7^ 

HJ^/>*S*1 0 0 g&ttfc*. SNFKSfigLfeo » 
3 6%M^MTpHl<i:Lrc. Waibfcafe 
fl8»*€r«iS<CJ:0K0tab, 5 OidKDtKT 3 
fTK ftiftl/Tl 5. 3 gO^v-^D^^-3, 3', 
4,4* -7-h7tD\stf>&*nfro 
50 [0 0 8 4] H e tlfcgiiOll 1 M^i^ Lfe^^ 
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Na^4 3 4ppDrg"^nTV^ 0 

[0 0 8 5] Jt««5 
T.)V&y><Dfrt>r>\Z\%mm<D3risVy 3 7- 

14 4TC) &m^tz£M\*mmm i £H«K:»«s£fT 



) ^¥8-3 2 5 1 9 6 
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[0 0 8 6] 



(5D lot. ci. 5 *we# ff to&mmn f i s»Stk«?» 

C 0 7 C 62/12 9450 - 4H C 0 7 C 62/12 

62/24 9450-4H 62/24 
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